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CLAIMS 

A surface structure for contacting a workpiece, comprising: 
a flexible layar adhered to a support element; and 

a coating on tie flexible layer, said coating having ripples on its surface. 

2. A surface stru4ture as defined in claim 1 wherein said flexible layer is thermally 
conductive. 

3. A surface struc^e as defined in claim^^ ripples have a pattem. 

4. A surface structiVe as defined in claim 1 wherein^aM ripples have a localized 
regular pattem. 


5. A surface structure as defined in claim 1 whemkrsaid coating has a workpiece 
15 contact surface for contactmg the workpiece and^^erein said ripples cover substantially 

the entire workpiece contaot surface. 

6. A surface structure as defined in claim 1 whprein said ripples comprise elongated, 
parallel ripples, at least in localized areas of the^oating. 

20 

7. A surface structure as defined in claim 1 ^^ierein said ripples comprise a 
multiplicity of microminiature modules. 

8. A surface structure as denned in claim 1 wfierein said ripples have wavelengths 
25 parallel to said surface that are less than or equal to the mean free path of a gas 

introduced between the surface structure and^^the workpiece. 


9. A surface structure as defined in claim Lwherein said ripples have amplitudes 
perpendicular to said surface that areVless thm/ or equal to the mean free path of a gas 

30 introduced between the surface struct^e and the workpiece. 

10. A surface structure as defined iA claim J wherein said ripples have wavelengths 
parallel to said surface on the order of a i^w micrometers. 
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11. A surface structure aa defined in claim 1 whergin said flexible layer has a 
thickness in a range of about p to 10 micrometers? 



5 12, A surface structure as Hefined in claim 1 wh^in said flexible layer has a 
thickness in a range of about 215 to 250 micrometers. 

13. A surface structure as defined in claim 1 wherein said flexible layer has a 
thickness in a range of about 7.| to 15 micromet^ 
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14. A surface structure as de|ined in claim 1 wherein said flexible layer comprises a 
polymer layer. 

15. A surface structure as defined in claim 1 whepeiffsaid flexible layer comprises 
15 silicone rubber. 

16. A surface structure as defined in claim 1 wl:iefem said flexible layer comprises 
polydimethylsiloxane. 

20 17. A surface structure as defined in claim 1 wheiiein said coating has a thickness in a 
range of about 0.25 to 0,50 microm^ers. 

18. A surface structure as defined in claim 1 wherein said coating is selected from the 
group consisting of silicon nitride, si^con carjro-nitride and carbon. 

25 

19. A surface structure as defined^in claim 1 wl^erein said coating comprises silicon 
dioxide. 

20. A surface structure as defined iij claim 1 v^erein said coating is configured for 
30 contacting a semiconductor wafer. 


21. A surface structure as defined in claim 1 ^herein said flexible layer is configured 
for absorbing vibrations of the support el^mer^t. 
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22. A surface structtore as defined in claim l>vKerein said coating comprises a 
chemically inert, low fri&tion material selected to limit particle generation. 

5 23 . A surface structure as defined in claim 1 whg^rfn said ripples are rounded at areas 
of contact with the workmece. 
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24. A surface structureaas defined in claim 1 furttier comprising a film on said 
coating that is selected forlpompatibility withJl5€workpiece. 

25. A surface structure as defined in claim 1 further comprising an adhesive interface 
layer for adhering said flexible layer to the supj5ort element. 


26. A method for makinja surface structure, comprising the steps of: 
15 forming a flexible layer; 

expanding the flexiblellayer; 

applying a coating to tne expanded flexible layer; and 
contracting the flexiblellayer to form ripples in said coating. 

20 27. A method as defined in claim 26 wherein the step of expanding the flexible layer 
comprises heating the flexible layet-'^nd wherein the step of contracting the flexible layer 
comprises cooling the flexible layer. 

28. A method as defined in claim 26 wlierein the step of forming a flexible layer 
25 comprises forming the flexible lay^ijm a support element. 

29, A method as defined in claigi 28 ^^dlerein the step of forming the flexible layer 
comprises spraying silicone rubber hx(b the support element. 


30 30. A method as defined in claimfe8^>^erein the step of forming the flexible layer 
comprises spinning silicone rubber omo the support element. 
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3 L A method as ddfined in claim 26 wherein the step of applying a coating to the 
flexible layer comprise^ depositing thecoating onto the flexible layer. 
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32. A method as demned in claim 3 1 \^4igrein the step of depositing the coating on the 
flexible layer produces neating and<c^isequent expansion of the flexible layer. 

33. A method as def ned in claim 26 wherein the step of applying a coating to the 


flexible layer comprises 
of the flexible layer. 


producing a reactiotfbetween a reactive material and a portion 


34. A method as defined in claim 33 v^fe^ein the step of forming a flexible layer 
comprises forming a silicone rubber fl^ible layer and wherein the step of producing a 
reaction comprises reacting the silicone rubber with oxygen to form a silicon dioxide 
coating. 

35. A method as defin id in claim 26 wher^ the step of forming a flexible layer 
comprises forming an adhesive interface^yer on a support element and applying the 
flexible layer to the adhesi|/e interface layer. 


20 36. A method as defined in claim 26 further comprising the step of applying to the 

coating a film that is selectld for coii^jfcti^ity with a workpiece that contacts the surface 
structure in use. 


37. A method as definedlin claim 36 vmerein the steps of expanding and contracting 
25 the flexible layer are perfon^ed mechglnically. 
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38- Apparatus for coolingla workpiece in a vacuum processing system, comprising: 
a workpiece support efement; 

a surface structure for contacting the workpiece, said surface structure comprising 
a resilient layer adhered to the support element and a coating on the resilient layer, said 
coating having ripples on its surface; 

a device for pressing thelworkpiece against the surface structure; and 
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a cooling gas syslpm for introducing a gas at a selected pressure between said 
coating and the workpiec 


39. Apparatus as defmed in claim 38 wherein the ripples on said coating have a 
5 localized regular pattern md substantially cover the portion of the surface structure that 
contacts the workpiece. 
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40. Apparatus as 
parallel ripples in 


defijied in claim 38 whefein said ripples comprise elongated, 
localizld areas of^tfiie coating. 


41 . Apparatus as defi led in claim^ wherein said ripples comprise microminiature 
nodules. 

42. Apparatus as defir ed in claim 38 wherein said ripples have wavelengths parallel 
15 to said surface that are less than or eq^ial to the mean free path of the gas at said selected 

pressure. 


43. Apparatus as defined in claim 38 \^^efein said ripples have amplitudes 
perpendicular to said surfaqe that are^pqtial to or less than the mean free path of the gas at 

20 said selected pressure. 

44. Apparatus as definec ; in claim 38 wh^ein said ripples are rounded at areas of 
contact with the workpiece. 


in claim 38 whej::ein said ripples have wavelengths parallel 


25 45. Apparatus as defined 

to said surface on the order of a few micpdmeters 
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46. Apparatus as defined In claim 38 wherein said resilient layer has a thickness in a 
range of about 5 to 10 micrometers. 


47, Apparatus as defined in claim 38 wherein said resilient layer has a thickness in a 
range of about 2.5 to 250 micrometers. 


15 
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48. Apparatus as 
range of about 7.5 to 


efined in claim 38 wherein said resilient layer has a thickness in a 
1 5 micrometers 


49. Apparatus as jiefined in claim 38 wh^peitTsaid resilient layer comprises a 
5 polymer layer. 


50. Apparatus as 
rubber. 

10 51. Apparatus as 
of about 0.25 to 0.50 


defined in claim 38 wherein said resilient layer comprises silicone 


defined in claim 38 ^erein said coating has a thickness in a range 
micrometers. 


52. Apparatus as flefmed in claim 38^u^3^in said coating is selected from a group 
consisting of silicon nitride, silicon carf5o-nitride and carbon. 


53. Apparatus as defined in claim 38 vmerein said coating comprises silicon dioxide. 


54. Apparatus as defined in claim 38 jy^rein said surface structure is configured for 
contacting a semiconductor wafer. 


55. Apparatus as defined in claim 38 v^4jerein said surface structure fiirther comprises 
a film on said coating that is selecte^^^iOT ::ompatibility with the workpiece. 


56. Apparatus as defined in claim 38 wpGioin said surface structure fiirther comprises 
25 an adhesive interface lay efi between th^^silient layer and the support element. 

57. Apparatus for electrostatic clamping of a workpiece, comprising: 

a platen assembly d Jfining an electrically insulating clamping surface for 
receiving a workpiece, the platen assembly comprising electrodes underlying and 
30 electrically isolated from said clamping surface, a dielectric layer between the electrodes 
and the clamping surface, andia surface structure defining the clamping surface, said 
surface structure comprising a resilient layer adhered to said dielectric layer and a 
coating on the resilient layer, said coating having ripples on its surface; and 
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a clamping centre I circuit for applying clamping voltages to the electrodes for 


electrostatically clampinj 


the workpiece in a fixed position on the clamping surface. 


58. Apparatus as defi|ied in claim 57 whereip-said resilient layer is thermally 
conductive. 

59. Apparatus as defi led in claim 57 whereir^said ripples form a regular pattern, at 
least in localized areas oi the surface, aijd^^^ierein said ripples cover substantially the 
entire area of said clamping surface. 


60. Apparatus as 
introducing a gas at a 


defined in claim 57 furth^F^mprising a cooling gas system for 
pressure between said coating and the workpiece. 


selected 


6 1 . Apparatus as defified 
to said surface that are le§s 
selected pressure. 


in claim 6P^herein said ripples have wavelengths parallel 
than or je^qual to the mean free path of the cooling gas at said 


62. Apparatus as defi led in claim 60 whpr^in said ripples have amplitudes 
perpendicular to said suriace that are l^ss than or equal to the mean free path of the 
cooling gas at said selected pressure 


63. Apparatus as defined in claim 57 wher^n said resilient layer has a thickness in a 
range of about 5 to 10 miorometers. 

64. Apparatus as defined in claim 57 ^4lerein said resilient layer comprises silicone 
rubber. 

65. Apparatus as definea in claim 57 ^d^erein said coating has a thickness in a r^ge 
of about 0.25 to 0.50 micrometers. 


66. Apparatus as definedlin claim 57 vmerein said coating is selected from the group 
consisting of silicon nitride, iilicon cai^o-nitride and carbon. 
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67. Apparatus as defined in claim ST^wherein said coating comprises silicon dioxide. 


68. Apparatus as defir 
clamping a semiconducto 


69. Apparatus as defined 
range of about 2.5 to 250 


ed in claim 57 
wafer. 



rein said platen assembly is configured for 


in claim 57 \^^i^ein said resilient layer has a thickness in a 
micrometers^^ 



70. Apparatus as defined in claim 57 wp^^in said resilient layer has a thickness in a 
10 range of about 7.5 to 15 micrometers. 



71 . Apparatus as defiijed in claim 57 wlpgfein said resilient layer comprises a 
polymer layer. 

15 72. Apparatus as defined in claim 57 ^*ierein said surface structure further comprises 
a film on said coating that|s selected &ir compatibility with the workpiece. 


73. Apparatus as definep in claim 57 wherein said surface structure further comprises 
an adhesive interface layer between saki4esilient layer and said dielectric layer. 


